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Abstract 


PURPOSE.To obtain adherent insulating tape having excellent characteristics in adhesion bond 
between metal conductor, semiconductor and the like, reliability and mass-productivity by a method 
wherein thermoplastic polymer, which is formed on insulating board, has specified polyimide as essential 
ingredient and specified glass transition temperature and modulus of elasticity. 
CONSTITUTION:On both the sides or one side of insulating board, thermoplastic polymer layer, the 
essential ingredient of which is represented by the formula I. In this case, the glass transition 
temperature of the thermoplastic polymer is 180-280 deg.C and its modulus of elasticity is 10<10>- 
10<11>dyne/cm<2> at 25 deg.C 10<2>-10<9>dyne/ cm<2> at 250-300 deg.C. Silane coupling agent 
may be reacted or mixed with the thermoplastic polyimide at or after the synthesization of the 
thermoplastic polyimide. The adherent insulating tape 4 has excellent bonding characteristics to IC chip 
1 and the like and adhesion takes place in a short period of time. 
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6 2 - 6 8 8 1 7^4i« (*H#Sf 4 8 4 7 3 4 9 4|) 

[0 0 3 5] *fc, .fcOfca. <£JITtt»#i&H&«fc 

«. **a*"c©»?ra!ttjj«ij-f 5 K©«Eftttt±tf5 

(2) , Mtl 3) 
[0 0 3 6] 
[ft 1 3 ] 

v 

l( 
0 

*^r. z\omtsM.t\t, -co-, -o-. - 

S-. -SO, -. -CH, -. - C < CH, ) , -, 
-C (CF, ) , -flffe^f) T8in4i;*M>» 
W^fflLxjj H'tt©*«a©7 5>*8jh-r-&. 
^©^*;i/#>B6**»wmE7 5 KttS«««ifi©in 
W^MTfclK. 75 KBEm^*»ift»JpA.Tt,A 
^. ^7S>^i$nt7U-Sl^«7zx 
«-©***6**fe»fr±»zttE|faffiUTt>Al>*« 7 = 


( 10 ) 
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-XtLTfre>mmmiBLT*>&\,\ StiKODPl-Xh 
*S«fctfP I -Yhtt&*#MJli4-l 1 1 1 67*. 
M¥5 - 5 9 3 4 4^«E«©*tt«!T*J«ai**. 

[0 0 3 7] P I -X. PI -Xh. P I — Y, P I - 
Yh. PI-ZICO^Tti. in^©/f!iJ7S K*7 = 
**Htt#iJ-f 5 K7XX£mSf ZtlKD 

«t«*»ATt>ISIH*V». E£&*nJtgft5?ft6Si;y7 
5>ttTU, m-7i-l^>-/75>, o- 

7x_l/>y75>. p-7i-U>y 7 5>, m-7 
5/"?>^75>, o-75/"^>y;i,75> < 3- 
^DD-|,2-7x-U>y7S>, 4 -i70D-i,2 
-7i-l/>->7S>, 2.3 ->>7Sy MkX>, 2.4 
-x75/HH>, 2.5 -y7S;h;H>, 2 , 6 - 
" >7S ^^>- 3.4 - v7S;HH>. 3.5 --^ 
75 y h;UX>, 2-*h^->-],4 -7iZU>i/7 
5 >• 4 - y, h + -> - 1 , 2 -7ir l/>>?T = >, 4- 
*hlr->-l,Z -7i-l/>y7j > . / ^>v J v> % 3 
3' - V s 3.3' ->>y h^->^ >i? ^ ' 

>, 3,3' -yi7PD'<>yy>, 3,3' -y7i;y7i 

-;ux— 7^;k 3.4'-y7S;y7iz;n-^K 4i 

4'-x7S;y7iZJH-f;h 3.3' -y7Syy7 
^ M'-y7Syy7ir;^7^ 
K. 4.4'-y7S/y7inM^7^ K. 3.3'->?7 
5 y i>y 3L—JlX)HHr-> h-\ 3,4'-y75/y7 x - 

^x^**->k. 4.4' -y7s;y7ir;i,xmy 

K. 3.3' -/7S;y7i-HW>, 3,4'-y7 5 

SiSyx. ~ )V7. >, 4. 4" - S? 7 5 J v y x - ;ux i 

*>. 3,3'-y 7 5M>V7i;>, 3,4'-y7S; 

^' /7 ^>' 4.4'-i;75^>'/7x/>. 3.3' 
~" > ' 7S y y7x-;M^>, 3 >4 ' - y7Sy y 7l - 

JI^X 4,4'-y7>yy7irJM : ?y. £x (4 
- (3-7S;7x;+y) 7i-JW y*>, f X 
(4- (4-75;7i; + y) 7xrJH , 

i -fx [4- (4-7sy7x;+-» y^-ji) x 

1.2 -fX (4- (4-7S/7x/*» 7i 

[0 0 3 8] I.I -fX C4- (4-75/7x/ + 
•» 7xz« 7DM>, i,2 - fx C4- (4-75 
;7l ^ ; 'l ^xrjw 7p/0, 1.3 -fx [4- 

(4 -75 ;7i74y) 7HJH 7DAy, 2.2 - 
fX C4- (4-7i;7x^y) 7z = M y-DA 
>. 1.1 -fX C4- (4-7S;7x^y) 7x - 
JIO 7*>. 1.2 -fx [4- (4-7Sy 7 xy + 
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-» 7 x —)V) 7*>, 1.3-fX (4- (4-7= y 
7iy *-» 7xXJlO 1>4 _ t -^ [4 _T (4 

-7S;7xMy) 7i-JW 7D/t>. 2 j2 - fx 
C4- (4-75y7x/ + y) 7x~JH 7"DA> 
2.3 -fx (4- (4-7Sy7xy*-» 

2- [4- (4-75y-7x/*-» 7xX 
M -2- C4- (4-7S./7xy*-» -3-y^ 
;|/7xXJ10 7DA>. 2.2' -fx (4- (4-7Sy 
7xy*-» -3-^f;P7i^) 7-D^>, 2 - 
C4- (4-75y7xy^-» 7x3) -2- (4 
- (4-75/7x/ + y) "3.5-iy^5 i ;U7xX 

2,2*-fX [4- (4-75;7x/ + 
-» -3.5 -y^?jl,7xz;H 7DAX 2. 2' - f X 
(4- (4-75y-7xy*-» 7i^] -1.1,1,3. 
3.3 -^•y-7JU^-D7"DA>, 2.2' -fx C3- (4 

-7sy7xy+-» 7i-;w -1.1.1.3,3.3 

^7WD7DA>. 2.2'-fx C4- (3-7S77 

xy*-» 7iz« -1.1.1.3.3.3 -^-y-x^D 

7-D,J>. 2.2'-fX [3- (3-75/7xy + -» 
7x_Jl/) -1,1.1.3.3.3 -A^7WD7D/^ 
1.3 -fX (3-75;7x;+y) ^ >t>> ,, 3 L 

fx (4-75y7xy^-» *c>tf>. , 4 _ t .^ 

(4-75y7xy^-» -O-tfX 1,4 -fx (3- 
7S/7i/^-» ^>-fcf> % 4.4'-fx (3-75y 
7xy*-» fXxXJU, 3.3' -fx (3-75y-7x 

fxxx;k fx (3- ( 4 -7s;7x; + 

-» 7xXJl/| trb>. fx C4- (4-75y7xy- 
7x-;H v-h>, fx C4- (3-75y7x 
/ + 7i-« v-h>, fx (3- (3 _ 75/7 
7xZJH •y-h>, 
[0 0 3 9] fx C3- (4-7S; 7 x^y) 7x 
X;i/7^H, fX C4- (4-7577xy + 
•» 7x-JU] X;k7^h\ fx [3- (3-75/7 
7x=W x;U7^ k. fx (4- (3-7 
5/71 ^^) 7xx;u) x^7-/ K. fx (4- 
(4-75y7 X y + -» 7xz;w xjp**->k. f 
x (3- (4-7S/7x; + -» 7ir« x;k* 

>. fX C4- (4-75y7xy+-» 7xZW x 

fx C3- (3-75y7xy+» XxX 
J» fx (4- (3-75y7x/ + -» 7 

x_;n x;u*>. fx [4- (3-75y7xy* 

-» 7xXJU) x-^U, fx C4- (4-75/7x 
7iz« x-^Jk fx (3- (3-75y 
7xy^-» 7n W X-^j k fx (3- (4-7 

5y7xy + -» 7i-;w x-^k 1,4 _fx C4 . 
- (3 -75 yxxy^-» ^>«y^; U) ^ >1f>< , 

3 -fx (4- (3-75y7xy*-» ^>./-f JW 
^>-f>. 1.4 -fx C4- (4-7 S y7x/ + y) 

7xy + -» -O-y-1-JI.) -C>-tr>. 4,4' -fX (3- 
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?xy*-» -3-^f;i/b'7xz;k 4.4" -f 

X (3-75;7x^-» -3,3'-^^f7x- 
Jk 4,4'-fX (3-75/7x;+-» -3.5 -*J* 
^t'7x-;K 4,4' -fx (3-7S/7x/ + -» 
-3. 3' ,5. 5' -fh7^^t'7xrjk 4.4' -f*x 
(3-75;7i; + y) -3.3' — : J 9 □ D t'7i ~ 
Jk 4,4'-fX (3-7S;7x^y) -3,5 -*Jt, 
DDf^xXJk 4.4' -fX (3-7S;7x; + y) 
-3.3", 5, 5' -f h7^DDk'7xrjl/, 4 ,4' - £X 
(3-7Sy7x;*-» -U'-y7ntt'7x- 
Jk 4.4'-fX (3-7S/7xy + y) -3.5 -V7 
□ ^£7xX,k 4,4' -fX (3-7S;7x/*y) 
-3.3',5,5'-f h77'D ; &f7xZjk f'x (4- 

(3-7S;7xy+-» -3-^|- + ->7xZJH x 
;k7-^ H. (4- (3-75;7x^-» 7xz;W 
(4- (3-7S;7xy + y) -3.5 -i?*h*^y 
xXJl/) 7v^7^ K, fx C4- (3-7Sy7x; + 
-» -3.5 -/^h + y7x^) X7>X-f h\ fx 

C4- (3-7S/7xy+y) y^-M f 

X (3- (3-7S;7x^-» 7x-Jt/| 

1,1 -fX C4- (3-75y7xy + y) 7x-JUJ 

X*>. 1,2 -fX C4- (3-75y7xy+y) y 

x-;u] x^>, 

[0 0 4 0] 1,1 -fx C4- (3-7=;7x; + 
-» 7x-^y D ^>, 1.2 -fx [4- (3-7-=y 
7xy^-» 7xZJH r/cvo, 1,3 -fx (4- 

(3-7Sy7i/4 ; y) 7xZ^7d^> < 2 , 2 -f 

x C4- (3-.7sy7x;+y) y x.—)V} yun 

>• I.l -fX C4- (3-75;7xy + y) 7x~ 
;W 72>. 1.2 -fx (4- (3-7S/7x/ + 
'» 7xr;H y^>. 1.3 -fx [4- (3-7=y 
7xZA) y^>. 1.4 -fx C4- (3 

-7s;7x;+y) 7xz;n ^^>. 2.2 -fx 

(4 - (3-75;7x/^y) 7xZj« ^ >, 2 . 

3 -fx [4- (3-7sy7x;+y) yjL-w 7 

9>. I .3-fX C4- (4-7S;7x; + y) - 

[oo4i] ifwmir h 7*j\,7ti>f&-m*®tLT 

&-&tK^. f apfj.^ hK-fcX^j. 3.3', 4.4' 
>>/:7xy >^^7*^k^>Sf-«l7i(^. 2. 2', 3. 3' - 

- tfXx-;i/-7-h7^JU#>K-M7K#l. 2. 2", 3. 3' - 
t ' 71 -^ ^ ^#Jktf >g?-&7K#j. 2.2 -fx (3. 

4 - i/fDV-fcirlsy 3. y~u/\ > ~^7j<#), 2, 2 - 
fx (2,3 -y*M+->7x-;n ^d/^-^tK 
*. fX (3.4 -y^^y 7llW 

7K4*). fx (2.3 -i^;i^*:>:7xx;i,) x-^;i^: 
?«7kft. fx (3,4 -istuux^isy^-ji,) x;u*> 
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fX (2.3 -^^+-> 73L - ;l/) 
>-m*®> fX (2.3 -y**^y 7l ^) 
>-m*®>. fX (3.4 -yAW + y 7l - w ^ 
>-*S*tK 1.1 -fX (2.3 -yAM+y 7l z 

)V) x.^>~mym. i.l - fx (3,4 -v*;k**-> 
7x_;u) i,2 - fx (2,3 -v*^ 

**->7xX,l,) X^^SfcTKt). 1,2 - fx (3,4 - 
X77;k**->xxx;i,) x^>-|S|7K^. 1,3 - fx 
(2,3 -y*W+y7x^y) ^>tf>, 1.3 -f 
X (3,4 -/AM+y?!^-/) l 4 - 

HX (2.3 -y*M+y7x;*y) ^>-tf>. 1.4 
-fX (3,4 -y*W+y7i; + y) ^>-fc'>, 2, 
3.6,7 -^7^k>^h7*Jk^>K^SS7j<^. 1,4,5,' 
8 -^y^^>v-bytUU^>Wt-M7km. 1 .2.5,6- 

^*>^f-7*^>K- ^tK#J. 3.4 ,9.10 - ^ ij 1/ > 
xh7*;k^>Sf-^7X^) % 2,3,6,7 -7>h5-b>^ 
l-5*;PzK>K— ^tK%. 1.2,7,8 -7xt>H/>f 
h7*;k^>K-^7M*, 2.2 - fx (3.4 -iStulX 
*->y*-M -1,1.1,3,3.3 -^*^y)V*u7nn 
>_*6tM&. 2.2 - fx (2.3 -VtiKXS.isy^- 
M -1.1,1.3.3,3 -'\*f7;^P7D/'!>zi* 

1.3 - fx (4- (1.2 -yjfrji,**-;,) -j"^;^ 
v) ^>-tf>-^ 7 K#l. 1.3 - fx (3- (1.2 -i>t> 

7i^y) ^>if>-M7m. 1.4- fX 
(4- (1.2 7i^y) ^>if>- 

1.4 - fX (3- (1.2 -v£;i,tf*-» 7l 
-;>if>z:«87K%. 1,3 -fx (4- ( (1.2 
-^£;ktf*-» - a . a -vs>^;p) ^> 
•tr>-^7K^, 1.3 - fx (3- ( (1,2 -istDVX* 
•» -a, a-V + J-M 1>¥)V) 7k 
*. 1.4 - fx (3- ( (1.2 - J;* 1 a , 
a-S>*^;|,) ^>-^;U) ^>-t>-,%7jc^, 1.4 -£ 
X (4- ( (1.2 - a , a -.^ f 

^>v^) ^>-tf>-fiS7jc^. 2.2 - fx (4- 
(4- (1.2 ?xy*-» 7x-;w 

^DAO-fcfcfc, 2.2 - fx (4- (3- (1 2 

*;k**-» Xx/+-» 7xZJW ^D/t>-*7K 
®). fX (4- (4- (1,2 

» 7x_;W ^^>-4S7j<^. fx [4- (3- (i, 
2 --;;777Utf*-» 7l ; + y) y*-)U) ^h>~M 

*«. fX C4- (4- (1,2 ;|,#*.» 7x y 

7i-M x^* fx (4- (3- 

(1.2 7i^-» 7i-iH 

>-m7K®. 4 .4' -fx C4- (1.2 
» 7i/*y) ) f 7xX;p-Jt* tt , 4.4' -fX 

C3- (1.2 -^*;^+-» 7i^.» ) t - 7lZ 

^-*7K^. 2,2 - fx [4- (4- (1,2 -v*;^ 
+ 7x/*-» 7iiiH X^7-f K-SS7M^5. 2. 
2 -fX C4- (3- (1,2 -i^,,,*^) 7xy + 
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•» *)l7 4 2.2 -h'X (4 - 

(4- (1,2 -vJ#;P#*-» + 7 x.—)\s) 

-1,1.1,3,3,3 - K U 7;i'^-nyD/^>-^7K^l, 2.2 
-fcf* (4- (3- (1.2 -vJ7j;k**;>) 7iy + 

-» 7irjW -1.1.1.3,3.3 -h'j7WD7"DA> 

[0 0 4 2] y*^#>B6Jte*«tLTH2. 3-^> 

^AJl'tf 2, 3 7 x x;p 

7x~;px— ^JU^tK^i, 3, 4-v*;pjt?^.>7 X - 
rJU&zMfc, 2. 3 - t'7x-;Pi;J*ji, 
tf^-KteK^, 3. 4-h*7x-;u>5*;i / #>^ii| 7 n 

2, 3-y*M+7ir;i,7i^XM>i* 
tt. 3. 4-^#*tf*:7xx;k7xx;U;uk*>&7k 
4fe. 2. 3-^W+y7i^7iZ;^7^ 
*SzK^. l, 2 -^-7^^>^*;u#>gf^7jc^, i. 

ir>>>#;ktf >&M*#|. 2, 3-7>h7t>^M 
*>Sfc*4fc, l. 9 -t> h5ir>v#;ktf 

[0 0 4 3] ^SEWfclRtea^^^RJtlcffl^aBJB 

1. S-^y^^-a-^S^yij^y^-, Ni 
Xf;P7th75H. N, N-i^^Jk* h*->7-fe h 
7-5 K. >>*?;kXJk**->K. fcfij$», 

7tHD77>. m-S>**-y->, p->?^-+-y->. 

1. 2 -v* h*«>x*>, t'X (2->^*->x^ 
JU) x-x;k 1. 2-t'T. (2->h + y ih^) 
x*>. f*2- (2-^yi h + .» x^JkX— 5 1 
Jk Th7hFq77>, l, 3 l 4 

vK. ->**^JUx;k*>. 0-^Uv/-Jk m-^k*/ 
-Jk p-* U «/_, k ^U./_; W> p-^DD7x 

[0 0 4 4] fr< LTJtfjJSMt^oltdf-T-c 


-arc* i c^yym<Dm^tttfmi±mm^-yt 
*. »»»«tUT»a, 2 5 or-4 5 ot;oasicffl 

*«ff*L< JEt 2 7 0t:~ 4 0 0-C©a«(gH*tff* b 
n„ **P*MtLT»4. «KIMlB»ifcl,»a<. 
K»*Cfi|fflT-**c£a»S. 0. l^io&MQR 
B*<ff * L< HtC 0 . 1 #~ 5 &0B$MttB!«<&£ L 
ff*iUlil~5Okg/cm'Wff»i0 
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10 0 4 5] *«W©*#tt|fc|t ? — y OWttt LT 

0-2 8 0t©fcftM»E*ftm;MlE©J:5l;:iai£ 
£WfcAE*TI,»*C*T**. SSfc, 2 5 0- 3 0 0 
■C»C*«r»T»Riatta^#o5(tt^ tt i 0' -1 O'dyn 
e/«' T*4fc». -f y-y— » J — H <*= I CJ-y y©gg*s 
£2 4 0-2 8 0TCTfr5 7-f+-#>5r^>yiaT 

*5<^T(4. 7"l/7yt-^ y^j — i£© i 2 1 TC, 9 0% 

^. A)3«l::tt**©feft*19:tt. ^ISH^ffifcttL' 
T. 1 0"~1 0"G • cm, iBIMtLTIO"- 
10"QT*t). Sfc-f^^^lMb^Sft-c^t^ 
ft. T'l'^S't-Jvi-tCl 2 It. 9 0%ffl*ta 

*._5voai«£Ett«tv»5jpaiaiti o o ommu 

[0 0 4 6] 

t^©*JS0iJ(4. 0 A *g*©fc ft. ^ 0 

ST. ^'J7Sh-87r7.^Wi H 
40 iK7-7,c^fflBaTl;it. 

[0 0 4 7] i ) tSSi6Si ifSSt^gi^ j; 

*#A«*aiAfc*8t. i.3-trx (3-7i^-» ^ 

>"tf>14. 6g (0. 0 5t;H tN.N-v/^^kT-t 

r , 4. 4' --C>-/7x y >^ h5*JU#>BE=JK*^ 1 
6. Og (0. 0 4 9 5**) £4#fijLTtt]A. Hig 
T2 «WLt. KLTfl^t*iJ7i HK© 
t? (4 0. 9 5 d I /gT$,fc, 
[0 0 4 8] (^««2) K^tt. H8tfcas*«fcu:s 
50 ^*A«$(l^fe^§g ( c. 4,4'- fX (3-7^7^ 


( 13 ) 


23 

£7x^3 6. 8g (0. l^M ttt.N--S* 
f^7th75Kl3 7. 6g*gAU HEfiTgSt3? 
BUvTKfc^T, tD^ijo, 0. 36g 

(0. 0 4 7 5tJW S^3,3 , ,4,4 , -t7x-;U7 i h7 
*;U^>K— te7k®l 1 3. 9 7g (0. 0 4 7 5^1/) 

e>ftjfc#U7 , 5 h*SfO77«0. 5 5d l/gT»9t. 
[0 0 4 9] 3 ) MMitK, «8iE^g)g§^«k^k 

mm\<g$:ffiz.rz®%iz. 4.4'- fx (3-75 

t'7x-;U3 6. 8g (0. HE;M £N.N-5>* 
^/U7-fe h7S K 1 7 5. 8gmL, £fiTS3SI3? 
H*Tfc*Jl»T. tfD*<J ^ Mft-fc*^ 1. 5g 

(0. Sr^j-fiJLTiaA. ^ST 2 0 P#F^ fflt^ L 

7c:. 7>< LTff f.n«'J7S KSE©i7ttl. 45dl 
/gtiot. 

[0 0 5 0] (&j$ft|4) 98E&&S£J:tf2 

>-fcf>2 9 2. 2 g (1. 0^E;|/) £N-*^;U- 2 - 
fcfa>J h*>i 8 3 8. 4 g$gAU £®-rg5£3?H»; 
T-C*#Ljg#?L7c:. ^n^tW^TS. 3' , 4, 4 , -'<>V7 

>^H^;fr;u#>&r:&zk#)3 2 o. 5 9 g (o. 

9 9 5^;U) S^fiJLTfla*.. 5 0 1 ^WSt 

-^<D&, *&7k7$)\,®L4. 4 3 4 g (0. 0 3 
*»D*.fcfc. 5 01CTS6t2^|IIMt*fft-3"^«- 

>£9 3. lg (0. l^BJU) 8AU SXflUttTtt* 

^*SrJS^-{C|^afeL/t. 1 8 0*C#ia&. 5^W0D«i-f 

tfft*E/£»IK£— BR«*H::|&£l,fc. JSH3K{fc£5 
WWfT-3fctftbD*ft*jL*. 8MrF«2WM(CTa»*T 
tOftl OttMjft&eattft:. »&nfc#U-f 
SK7=^OK«tt6 0*'fXT*^ft (EStt*W\ 
2 5*C) . k©77«0. 5 5dl/gT& 

coo5i] (£f*0ij 5 ) mm^m^a^u^. 

4,4 - ex (3-7 = y 7x y 

t7i^3 6. 8g (0. HEJU) tH.H-'J* 

■ «Tfc*SHT. fcTo* 'j h*-J**4<j l 0. 3 6g 
(0. 0 4 7 5t;W SW,3',4,4'-f7i^fh7 
*^#>»-*tK»1 3. 9 7g (0. 0 4 7 5^1/) 
€:»WLTapA. 5 0t;i;#SL 1 B?IBJ«HiLfc. 
»**7^;UHf0. 8 8 6 g (0. 0 0 6t;H 
fz'&. 5 01CT*Slc2B*M*#*tttffc..a»< LTW 
^t^'J7S KBES«fcr -tfa'j>£ 9 . 31g 
(0. 0 1^) gAU 3a*»8ftT««:Ltt36t6]!ipJ» 
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*Jt»&. **FFtt2l*|iniCTM*T«»JU *Wi" 

tt8 0#-fXT*^ft (ESttSfr. 2 SIC) . 
'MSHOTittO. 6 0dl/gT* 5 fc, 
[0 0 5 2] 6 ) Hm®, iiat^^fg* J; yrg 

*»X«*«AfceSfc. 1.3-fc:X (3-7i^-» « 
>i£>14. 6g (0. 0 5^) kH,N-iS*?)l,7± 
K7SF92. 1 g^SAU £aTS*»B«TK3, 
3" . 4, 4' >>/7 x y >^ h >Bf-^7X^l 1 

4. 4g (0. 0 4 4 6tW ^3^fiJLTiD^.. HEiS 
T2l$ffl&#L£. X7K+->^->7>*<>^.J 
>^#JcDKBM-4 0 3 (ftttfc^tttt) £0. 61g 
*UPU*aT2 0^IB««iLfc. 3,3'. 4.4'-^ 

>Vyxj>? K 5 1. 4 g 

(0. 0 0 4 4^JU) Jq*, £fiT4B$|UJ8M*i,fc. 

KWr?«0. 8 5 d 1 /gT&ofc. 
[0 0 5 3] (*a«7) ftfttt. j; txa 

20 4,4'- t'X (3-7 5 

f7x~;i,2 5. 8g (0. 0 7t;W .4.4'- 
y7S;^7iZM-r^6. Og (0. 0 3tJW 
tH.H-^fmh75Kl7 5. 8gSgAL,I 

1. 5g (0. 1^) fcafJLTftl*.. £ST2 0B# 
fH«#Lfc. *>< UTf*6>nfc7M'J7 5 F&Orjtel 
3 0 d 

[0 0 5 4] (^^y 8 ) a#tR. ffi«E^Si3«tC/g 
1,3-tfX (3-7i/*x) ^ 
30 >-bT>l3 8. 7g (0. 4 7 5^) , amine-termin 
ated polydimelhylsiloxane (T0RAY DOW CORNING SIKI 
CONE^Sg, BY 1 6 - 8 5 3) 3 2. 5 g (0. 02 5 

^ia-Cg^S?HgtTlC3, 3' . 4. 4' -^/^i^fF? 
#;i^>B£-&2M&l 6 2 g (0. 5 S-4^Sij 

[0 0 5 5] ±fiOtjS«T»t7Z^t. a/r©^- 

[0 0 5 6] Hifi^ffit|4»ort«tt^Toa0T* 

X$r^b. 10 0W 2 5 0U. SO'Croi&pg 
)UA<tL. /Hyo> viscoelaslraeler 


40 


( 14 ) 


. 25 

[0 0 5 7] tO»fttl61lf-^l0mm ' 

©±IC4 2N i Fe*^«o»»'J-H7l^-A2 1*5 
^^TXhA-S^EIIL, 2 7 01C. 3 0 kg/cm 

«»tfllBW*«<Hlilfc0.3« . :rXh-tf>7;USKfflt,^ 
U-h'fc, J¥£teO. ISmm, $fc*©O.l5M0«U*fc:HUR 
[0 0 5 8] 5rx h1t>7 , ;UM$fflHT9 0 ' Mtimm 
ffl^Tlft»fc:»r*x-5?>^^|. tff , fet 90 . 


20 


4*B3¥6-2 1 8 8 8 0 
26 

*TiSgl 2 It. ffl«SS9 OXaggfc! 0 0 OB* 
ITOHtft. ±EtHI*t9 0' ««K**fr,fc. 
[0 0 5 9] art. t^M^^S®. St»t»» 

r*u- Hmtit«E5 voA'-r 77tjwn. u- km 

»«l 2 1TC. ffi»fi*9 0X©SMrFT 

[0 0 6 0] 7-f +-#>|*©5r* Mi. 042WI35 
iZveTZt < . K-y> 7 ;p S (c^x h 8 ftfRjg 

7-f*-*tt ffl U Xr- W2 6 0t, #>5^ 
HOgt L«*«iB»*fiM! bH 6 iZyjkT 

[0 0 6 1] ■*©*J«©»»tt|ft» ? _ 7 , = wrft - 
[0 0 6 2] 

rati] 


( 15 ) 


27 


-2 1 8 8 8 0 

28 


31 

tt fi Na 

Nal 

Na2 

Wu3 

Na4 

Na5 

No6 

Na7 

Nu6 



A 

A 

B 

B 

A 

A 

A 

A 

& 5 am 

50 

50 

25 

25 

50 

50 

50 

50 



1 

1 . 

1 

1 

I 

1 

1 

1 


10O--25O 

100-250 

100-250 

100-250 

100-280 

100-280 

100-280 

100—280 

fukf m 


*C1) 


5«1) 

3C<1> 

*<!> 

5ttl) 

2t(l> 

sun 


10 

10 

10 

10 

25 

25 

10 

10 



200 

200 

200 

200 

220 

2Z0 

220 

220 

9 
* 

25 r 

4.4xi0'° 

4. 4x10 10 

4.4xl0 , ° 

4. 4xl0 ,f 

4.4x10'" 

4.4xl0»° 

2. 5x10" 

4. 4x10*° 

250 r 

4.0x10' 

4. OxlO< 

4.0x10* 

4.0x10' 

2. 0x10' 

ZOxlO' 

2. 0il0 T 

2. OxlO 7 


IStf/HHE mm 

0.3 

0. 15 

0.30 

0.15 

0.3 

0.15 

0.3 

0.15 


BE afc/crf 

SO 

30 

30 

30 

30 

30 

30 

30 

K «C 

270 

270 

270 

270 

270 

270 

350 

350 

^ fBl sec 

5 

5 

5 

5 

5 

5 

5 

5 


in IS g 

28 


27 


24 


52 



i-w » g 

27 


27 


22 


52 


y-j - 

tDW* n A 


3 


4 


3 


3 


x-*>f» nA 


3 


4 


4 


3 




230 


230 


230 


260 • 

m - 

w m * 


100 


100 


100 


120 


a a g 


10 


11 


10 


15 


■J - K © X U 










B : Apical NP1 ^X^M ffiiSfb^tiK 
C : Kipton E r^Xv&m JKl/ - f. a #>ttB 
D:UpilexS T^Xv^tg/jTL ftfW&fctfc! 
dyne/cn 1 

270 *Clc^iT3.0xl0 7 dyne/cn* 
290 r(c^UT3.0xl0 fl dyne/cn 1 
260 ric^iiT2.0xl0 3 dyne/en 1 
© 100 1C-210 &ftmt- *-V?< /Pi*s5jgf£250 'CcM, «Hk -f ; Kft 

★ x - > jrjfefr : 85'C, i£j*85Ar*C, lOOOftffl 


* * * 


[ 0 0 6 3] 


[«2] 


( 16 ) 


29 



tt No 

Na9 

HalO 

Nail 

Kal2 

Nal3 

Nil4 

NalS 

Kal6 


I* ft 

A 

A 

B 

5 

A 

A 

A 

A 

£ £ am 

50 

50 

25 

25 

50 

50 

50 

50 


££$J Nq 

2 

2 

2 

2 

2 

2 

3 

3 


100 -280 

100-280 

100-280 

100-280 

100-310 

100-310 

100 -290 

100-290 

fH;F JB 



SC(3> 

5*(3) 

5*<3) 

5t<3) 

SC(3) 

a(4) 

5£(4) 

M<8&b urn 

10 

10 

10 

10 

10 

10 

10 

10 

mi 

fe#£ft*C 

230 

230 

230 

230 

230 

230 

270 

870 

» 

25 r 

2. 5x10 10 

2. 5x10' • 

2. 5xiO l0 

Z5x]0 ,D 

3. 7x10' 1 

3.7xl0 ,fl 

4. 2x10' • 

4. 2x10'° 

250 x; 

* 


* 

* 

2. OrlO 7 

2. OxlO 7 

** 

** 

y — Ko* 

mm 

0.3 

0. 15 

0.3 

0. 15 

0.3 

0.15 

0.3 

0.15 



30 

30 

30 

30 

30 

90 

30 

30 

fi ft -c 

300 

300 

300 

300 

350 

350 

370 

370 

*S M sec 

5 

5 

5 

5 

5 

5 

5 

5 

*«t5£ft 

*J W I g 

40 


35 


65 


56 




& fi 

42 


37 


67 


58 



*3 JW fi nA 


2.5 


2.9 


4 


2 




2.5 


2.0 


4 


2 




260 


260 


260 


270 

(>74>T 

m - 

» £ * 


100 


100 


100 


120 


& ft g 


11 


12 


15 


15 


u - K<OXU 










«fH¥6-2 1 8 8 8 0 
30 


/UAA :Upllex SGAPA T^Xv^S 
B : Apical KPI y^Xv43S 
C : (Cap ton E 7-7Xv#aS 


* * * 


D :Upllex S 
dyne/cn 1 

270 ricUUTa 0x10' dyne/ca* 
200 ric|*UT3. OxlO 1 dyne/cn 1 
280 rfcJ*v>rZ 0x10' dyne/ca 1 


[0 0 6 4] 


[S3] 


( 17 ) 


31 


®M¥- 6- 2 1 8 8 8 0 
32 



Jfc W Na 

Nal7 

NoJ8 

NalB 

Na20 

Na21 

Na22 

Nq23 

Na24 



C 

C 

A 

A 

A 

A 

D 

D 

# $ *m 

50 

50 

50 

50 

20 

20 

50 

50 


tef&SH Na 

4 

4 

5 

s 

6 

6 

1 

1 


100-270 

100—270 

100-270 

100--270 


o 

100—250 

100-250 

*n;f jb 


Pl-Xh 

Fl-Xh 

PI-Yh 

M-Yb 



*(1J 

5ttl) 


10 

10 

10 

10 

8 

8 

10 

10 


maacc 

230 

230 

235 

235 

205 

205 

200 

200 

9* 
tt 

25 -C 

L 0x10" 

1.0x10'° 

4. 0x10" 

4.0x10" 

aBilO 16 

3.9xl0 10 

4.4x10'° 

4.4xlO !0 

250 "C 

7. OxlO 1 

7. 0x10* 

* ** 

*** 

3. 0x10' 

3.0x10* 

4. 0x10 « 

4. OxlO 4 

V - Ko| 

SRC/WES mm 

0.3 

0.15 

0.3 

0.15 

0.3 

0. 15 

0.3 

0. 15 


BE ^kgr/af 

30 

50 

30 

30 

20 

20 

30 

30 

£ k x: 

270 

270 

280 

280 

380 

380 

270 

270 

M sec 

5 

5 

5 

5 

3 

3 

5 

5 


#J JB (fi s 

35 


53 


48 


12 


*-M & g 

31 


47 


★35 


10 



#J (£ n A 


7 


6 


3 


4 


x-W* nA 


8 


7 


3 


5 




260 


270 


270 


230 ' 


l^f £ K 


80 


80 


100 


100 




11 


13 


13 


10 


U - h'<DXU 


isar 


tsar 




infer 


/ <-X7-r;l,AA ; Upi lex SCAPA 7^ Xvfcgg *Hmm.tiXl 

B : Apical NPI ^XT&ffi ttWtmCI 

C : bptoo E ^7Xt«8 #U • 
D : Upl lex S L 


* * * 


dyne/cm* 

270 XJlcft^TaL 0xl0 T dyee/cn 3 
290 , Ctw^*t^T3.0xlO , dyce/cn' 
260 *C fct*<r*T2. 0x10' dyne/cn' 

★ x- :8 5TC* £&85J*T, 100WH 

s i ^ y yo«u : 1-20HPI3- h, sym^i-^idM^xn 


[0 0 6 5] 


I3E4] 


( 18 ) 


33 


it tS! W No. 

Na 1 

Na 2 

<-X14U 

« m 

A 

C 

& £ i/m 

50 

50 


£fi£#J No 

7 

8 

r-x im&BCC 

100—320 

100—250 

pun m 


— 

— 


10 

10 


290 

165 


25 "C 

3. 6x10' 0 

3, 6x10' 1 

250 "C 

6. 0x10* 

4. 0x10* 

'J — K OToTfiS mm 

0.3 

0. 15 


BE ^te/cnf 

30 

20 

S « "C 

400 

280 

D# M sec 

5 

3 


^ ffl 13 g 

4 


x-?>f & g 

0 



til ffl AS nA 



i-?>7 * n A 






260 

?$ ff g 


100 


& f£ B 


4 


y - Koxi/ 


30 um 


fr&A : Up ilex SCAPA ~7vX-?iViM ^tfi&MttU 

B:ApicaiNPi fvx^m tmu&t±si 

C : Ktpton 6 -f=?X-?®M «U • x^ffVftS! 
D : Up f I ex S "7v XiW&l L ^UmmUM 
&&m(DmtiL : dyne/cm' 

11c. 9 0 96tiiitmx<D}BBirj.ikmzto\,*TioooH 
m<D&mizttK). mifltnfl±<tt<, «»/jofiT*< 


[0 0 6 6] 

■y ■>■<?- 9 y ti-'plziUf^M^umizio^X, 12 50 


< 19 ) 


35 

[0 1] >)-F*>?y7ffi&<D I C/ty^-vfcjK-f 
4£5£B 

[02] t-hX^lx.^y^.j-H7U-A^^^feI 
[S3] *&W\Z$htiZ&%1!t1&®T-7<Dmmi&Z7jk 

-rassca 


*H5fBU¥6 - 2 1 8 8 8 0 
36 


#J®0 
[^^CDgftB^] 

1 ICf-;^ 

2 'J-H7 1/-A 

3 fcJUg&otfcf 

4 Iftfctttta?-:/ 

5 
6 

7 ^#>^- 


[06) 9-f t-*>KOf7 h-*>7)\>V>m'i&*:7rr? 10 8 
[01] 





( 20 ) 


[05] 



1 


7D> h^-vJ©^^ 

»^;il!^g|iKm^ESERBBrrii90#i{b =# 

(72) RH* ?K« SS* 

#^lll£8tg*TfTSfcK3EfyjBTl 1 90§i& H# 

(72)%BJ# izitijr ^ 
(72)S£BJ# ffl2 j 

#^il»«S7lj*KffiMBni90«tiS H# 


